Association SCIENCE and the society in which it functions are closely interrelated. The application of science to medicine and public health has eased suffering, prolonged life and affected the age distribution. Chronic diseases are a consequence of the debilitations of the ageing process. The death-rate of one of the chronic communicable diseases, with characteristics of relapse, and formerly the greatest killer, has dropped sharply; but the morbidity rate continues high. A review of milestones in progress, suggests key points of an accelerated attack on tuberculosis. Meanwhile, the search for new knowledge must continue, while we use what we do know more intensively and more effectively.
satisfaction is related to a recognition that this disease is "on the run", and that countless lives are being saved. Newer methods of treatment, including chemotherapy and surgery, coupled with more vigorous measures for early diagnosis, for rehabilitation, and for the education of the public, are paying priceless dividends.
The whole machinery of control was thrown out of balance by these remarkable strides, and a great new opportunity appeared. There are social implications. Furthermore, every community needs to evaluate anew the parts of its problem and its programme.
The approach involves epidemiology and statistics (utilization of A. Bradford Hill's "Clinical Trial" studies, for example; see Hill, 1951 Hill, , 1952 , with better "source case" finding, health education of the patient, the public, and the profession, coupled with rehabilitation and a set-up to help build up the person with the disease. More use could be made of the tuberculin test, in a "mop-up campaign", particularly in large eastern urban areas.
The present situation is reflected in the following summary:
(1) There are some 400,000 active cases, or 250 per 100,000 in the United States. Tuberculosis ranks 11th as a major cause of death.
(2) Recently, the decline in the number of tuberculosis deaths has been much more rapid than the decline in the number of newly reported cases of active tuberculosis. Noteworthy is the fact also that at least 5,000 cases were reported for the first time on death certificates in 1952. AJso, total new reported active cases then numbered 85,600 with 24,621 deaths from tuberculosis.
(3) The rate of death is higher in each successive adult age group.
(4) Tuberculosis death-rates and new case-rates are about twice as high for males as for females.
(5) Tuberculosis is expensive, and is far from conquered. The expenditures for tuberculosis in the United States by governmental and non-governmental agencies are estimated to be more than 600 million dollars a year.
(6) Income from the 1953 seal sale in the United States and possessions, according to the National Tuberculosis Association, was 23,889,044 dollars, or 14-8 cents per capita. There are some 3,000 tuberculosis associations in the Uinited States to complement and otherwise help the governmental agencies in tuberculosis control measures.
(7) According to the Executive Director of the Trudeau-Saranac Institute: "Decline in the number of cases of tuberculosis in that segment of the population from which Trudeau 'From Koch's identification of the cause in 1882; Biggs' New York City resolution of the Board of Health providing for reporting of cases, free examination of sputum, and home visitation of "consumptives" in 1894; the 1908 International Tuberculosis Congress; to more recent X-ray and educational campaigns.
AAA DECEMBER has drawn its patients is only one of the factors responsible for our closing. Probably of considerably greater importance are such factors as the excellent free care furnished by governmental institutions, the rising costs of private hospital care, the growth of home treatment of tuberculosis, the shortening length of stay in hospitals by new drugs and surgery, and the decreased incidence of disease relapse due to chemotherapy." (From a letter to Medical Director of the N.T.A.) Changing Factors
Tuberculosis is spread chiefly from man to man. The pasteurization of milk and systematic measures to combat this disease in dairy herds have practically eliminated bovine tuberculosis in my lifetime. Dramatic accomplishments are recorded in the control of diseases due to an insanitary environment. Achievements are less easy with the contact-borne diseases because man is the focus for attention. His behaviour is influenced by attitudes and other factors less susceptible to control than his surroundings.
Numerous forces are responsible for the reduced mortality rates. The growing industrial cities of the U.S.A. had tuberculosis mortality rates of 400 to 100,000 habitants in the last century, dropping in the whole country to 200 by 1900 and to 100 by 1920; with an average rate now of under 20. Similar changes are recorded for Western Europe, Australia, and other areas (Winslow, 1951) besides those occurring also in many parts of the world where high tuberculosis death-rates still persist. Clinics and sanatoria were provided for the treatment of the disease in addition to conventional measures of isolation and quarantine. Improvements in social conditions included more adequate nutrition and improved health status for the whole population. Advances in community health resources since 1920 have been significant. But much remains to be done before the term "eradication" can be used.
Note on Treatment
Much has happened regarding treatment in eight years, but procedures are far from crystallized. Treatment of pulmonary tuberculosis was based on rest and support to the patient. Usually the patient reached an exercise level of four or more hours before discharge with medical approval. Pneumothorax was a common procedure, with a trend toward "primary thoracoplasties", while pneumoperitoneum became popular. Since the advent of antimicrobial drugs and the coincidental improvement in anesthesia and pulmonary surgery, tuberculosis therapy has been in continuous change (Hedberg, 1955) . Tuberculosis is a systemic disease that cannot be controlled by the excision or collapse of diseased parts alone. According to my clinical friends, the treatment of tuberculosis has not yet stabilized, except possibly in regard to the emphasis on long-term chemotherapy. Indications for resection are more conservative. While it is impossible to evaluate the results of treatment at this time, the reactivation rate after discharge is reported as decreased. In one institution, for example, before the advent of chemotherapy, the reactivation rate among patients discharged as well or improved was around 33 %, over a five-year period. But, with the reduction of disability from physical immobilization, it is more difficult to convince the patient of the necessity for sanatorium treatment. Much time must be spent in the individual education of the patient regarding the problems of his disease as it relates to himself and to his family and community. This is of significance for everyone concerned with home care plans, including the institution, the community nursing and other health and welfare agencies, as well as for the family and the attending physician, With chemotherapy, it is possible to shorten the hospital stay for the intelligent and co-operative patient by a programme of post-sanatorium outpatient treatment with drugs, given under the supervision of the patient's private physician. The patient evidently needs, periodically, intensive laboratory studies, including the culture of gastric specimens.
Some are beginning to inquire why sanatorium care is necessary with present definitive treatment. Among the reasons two are important. (1) Patients with active tuberculosis are an actual or potential menace from the standpoint of public health, even with intensive drug treatment; (2) proof is lacking that drugs alone "cure" tuberculosis. Rest and support promote the patient's ability to heal his disease. Also, the toxic potentialities and the difficulty of taking some drugs can be mentioned. Meanwhile, the very young and the very old are two age groups seen more commonly in sanatoria than heretofore.
Tuberculos's Beds
In April 1954 there were 97,991 tuberculosis beds (federal and non-federal) occupied in 1,124 hospitals for the care of tuberculous patients with a rated capacity of 115,157 in the UTnited States. In a year there was a decline in beds occupied of 2-2 %, but there was an increase in federal beds occupied of 4*4%, with a decrease in non-federal beds occupied of between 3 % and 4%. There were more than five times as many tuberculosis patients in tuberculosis hospitals as there were in other hospitals with tuberculosis units (U.S. Dept. of Health, 1954) . We need to be cautious in the use of criteria for bed requirements for atients with tuberculosis.
What about cases?-In recent years the case-rates show that the incidence of tuberculosis in females is still high in early womanhood, but declines after 35, whereas in males the caserate continues upward after 35. The State-wide reporting of new cases has declined much more gradually than the mortality rate. In the New Haven Hospital area of around 250,000 people, the cost of cases cared for in 5 State sanatoria in the one year of 1953 was some $520,000, suggesting that even in this community, with one of the lowest tuberculosis mortality rates (below 18), the disease is still prevalent. For another illustration, there were 192 more new cases reported in 1953 than in 1952 in California, but when weighed against the increase in population, the case-rate per 100,000 actually declined. The 1953 rate was 69-4 cases per 100,000, only a 2O% decrease from 1952, and there was a total decrease of only 19 5 % in the past five years. "So", as Merrill comments (1954) , "despite the remarkable reduction in death-rate, the problem of tuberculosis is still with us, and it behooves us to improve our case-finding techniques. Case finding becomes even more important as newer treatments allow us to deal with cases more effectively. As cases become fewer and fewer, each one becomes relatively more significant in the spread of the disease."
What are key points of attack? In one large city in a recent year, 60 % of the cases came from only three out of the total of census tracts. In another city, an overall positive tuberculin reaction of 5 %, was revealed among upper high school students. Is it wise to confine case-finding activities to those communities with high tuberculin rates? Selective case finding is a term with a meaning. In large cities, with a great admixture of population, how effective is tuberculin testing? For such cities, Merrill (1954) suggests that concentrated effort may best be directed to the census tracts of known high prevalence, the gaols, the hospitals, the clinics, and physicians' offices. In Los Angeles, the tuberculosis association set up a programme in the great county hospital which finds about one-tenth of the morbidity of the State.
Preliminary studies of the occurrence of tuberculosis in a transient, mobile population group of homeless men indicate a segment of the population requiring attention if the aim of a programme is to eradicate tuberculosis. This group is likely to take temporary jobs as food handlers-cooks, cooks' helpers, dishwashers, &c.-where opportunities to transmit the disease are common. In one group of over 400 studied, the rate of active new cases per 1,000 was 22-2, compared with the similar rate for a county mobile unit survey of the general population of 0 4 per 1,000, and 55times as high as the general rate in the large city for that year and 13 4 times as great as that found in a Men's Workhouse populationcomparable as to composition and intensity of search (Jones et al., 1954) .
It is beyond the scope of this paper to consider in any detail many important and timely questions concerning BCG, tuberculin sensitivity, and experimental studies. While it is generally believed that "BCG vaccination does not take the place of other recognized methods of tuberculosis control . . . " WHO and many governments have accepted it as a useful public health measure, and as a result some hundred million persons have been vaccinated in a number of countries in recent years (Bull. World Hlth Org., 1955; American Public Health Association, 1955) .
In 1952 in the Ufnited States there were 24,621 deaths from tuberculosis, all forms, of which 2,135 were other forms than respiratory. The number of cases for the year is not known as precisely. Frequently the registers show from 5 to 9 cases reported per average annual death over a five-year period. Hence it is important to continue a systematic attack on the disease with emphasis on education and prevention, as well as on rehabilitation. In 7 States there is no so-called means test, and anyone can be cared for during the institutional period without individual cost to the patient and family. This has an important bearing on the ease of admission, on the length of stay, and on the freedom from financial anxiety associated with hospital bills. In Connecticut, for example, the means test is often a hardship. We try to teach that tuberculosis spreads by contact, and that one active case can infect many healthy people. Prevention depends on isolation, prompt treatment, and willingness of the patient to remain under treatment until he can go home without danger to himself and others. Simultaneously with other services, careful estimation of vocational abilities and needs and of supplying those needs is necessary. With the changes in length of stay, fewer and briefer rehabilitation services may be required.
The future.-There are indications that the case-rate for tuberculosis will not decline as rapidly as did the death-rate. In spite of the discovery of the causative agent years ago, there is still much to be learned about tuberculosis and its treatment. It is not known, for example, how many will relapse in the future with tubercle bacilli that may become resistant to drugs. Hospitalization during the infective stage, with proper public health education, will continue to be essential. Case-finding techniques need intensification, with emphasis on areas of high infection, and application of other selective processes. Treatment, education and rehabilitative services should be meshed as fully as possible. Divided responsibilities in the same community should be avoided.
